Introduction
Neuropathic pain was recently re-defined by the International Association for the Study of Pain (IASP) and graded as ''possible,'' ''probable,'' or ''definite,'' depending on the extent and results of neurological assessment [23, 48] . Best current estimates of the population prevalence of neuropathic pain come from studies using validated screening tools that detect pain with possible neuropathic features [6, 46] . Chronic pain with neuropathic features has been shown to affect around 7-8% of the general population. The proportion of these meeting the IASP classification of ''possible'' neuropathic pain, therefore requiring consideration of specific treatment or further assessment, is unknown. Similarly, the proportion experiencing significant, long-term neuropathic pain, not responding to standard treatment, is unknown, though this is perhaps the most clinically important and challenging subgroup.
The term ''refractory neuropathic pain'' has emerged in recent literature [34, 43, 45] , and definitions and descriptions vary markedly. In a review of the epidemiology of refractory neuropathic pain, Taylor (2006) included specific neuropathic pain conditions and pain that was ''persistent'' [45] . The Scottish Medicines Consortium describes patients with refractory neuropathic pain, as those who ''have not achieved adequate pain relief from, or have not tolerated, conventional first and second line treatments [35] .'' A more detailed definition was developed for use in a randomised controlled trial of a new drug regimen [43] and includes specific criteria related to duration of refractory neuropathic pain for at least 6 months, pain severity score of at least 40 mm on a 0-100 mm visual analogue scale, and nonresponse to usual care, including treatment with gabapentin, a tricyclic antidepressant, and a third potentially effective medication. Hansson et al. (2009) proposed a definition of ''pharmacoresistant neuropathic pain'' that would incorporate resistance to proven efficacious drugs, of appropriate duration, and with adequate dosage [20] . The authors concede that data are lacking to support an evidence-based approach to the definition of these terms and call for more studies and debate.
With refractory neuropathic pain defined and classified in a clinically and epidemiologically relevant way, it will be possible to identify those people in the community who experience this most severe neuropathic pain and who are in greatest need of specialist treatment. This will in turn allow an assessment of the scale of the problem, identification of risk factors for ''refractoriness'' (including those that are potentially modifiable), and the subsequent efficient targeting of management or prevention strategies. The apparent lack of such an agreed case definition for refractory neuropathic pain and a means of case ascertainment have hindered this endeavour. Recent research, however, involving an international Delphi survey of experts, defined ''refractoriness'' of neuropathic pain for epidemiological research [42] , with the following key criteria: 1) there should have been a trial of treatment with at least 4 drugs of known effectiveness in neuropathic pain; 2) each of these drugs should have been tried for at least 3 months or until adverse effects prevent adequate dosage or continued treatment; 3) despite this treatment, the intensity of pain should not have been reduced by more than 30%, or should remain at a level of at least 5 on a 0-10 scale; and/or it should continue to contribute significantly to poor quality of life.
We have previously described the prevalence, distribution, and associated health of pain with neuropathic features in the general population, compared with those without chronic (neuropathic) pain [41, 46] . The main aim of this study was to estimate the proportion of neuropathic pain in the population that is ''refractory,'' and to quantify associated clinical and demographic features. In a population-based study it is not practical to undertake detailed neurological assessment on a sufficient scale to identify ''probable'' or ''definite'' neuropathic pain, therefore we used the validated Self-administered Leeds Assessment of Neuropathic Signs and Symptoms (S-LANSS) questionnaire [4] , supplemented by questions on diagnosis, to identify ''possible'' neuropathic pain. ''Refractoriness'' was determined according to the above criteria. We anticipated that the number of cases fully meeting all of these criteria, and therefore being ascertained as truly ''refractory,'' would be small. We therefore further aimed to measure the impact of each criterion (apparent resistance to treatment, pain intensity, pain-related quality of life) on overall prevalence and health outcomes. To do this, we developed a graded categorisation, with increasing ''refractoriness'' of neuropathic pain.
Methods

Sample selection
In the UK, around 96% of the population is registered with a general practitioner (family doctor, GP) [30] ; a GP practice population therefore approximately equates a general population sample. This study surveyed a total of 10,000 individuals in 5 UK locations, with 2 GP practices in each locality, each generating a random sample of 1000 registered adult patients. In England, in Leeds, Lancaster, and Stafford, the National Institute for Health Research Clinical Research Network [29] provided support in identifying and recruiting practices and their patients. In Scotland, practices in Grampian and Glasgow participated, supported by the Scottish Primary Care Research Network [37] . Each practice's electronic register was used to generate a random sample of patients aged over 18 years and the sample list was then screened by the GPs in each practice, to exclude patients in whom inquiry might be insensitive or inappropriate (for example, those with terminal illness or with severe learning difficulties). Each excluded patient was replaced by another, sampled randomly from the same practice register. The study was conducted between November 2010 and March 2011. One reminder letter and an additional copy of the questionnaire were posted to nonrespondents approximately 3 weeks after the first questionnaire.
The questionnaire was developed to categorise ''refractory neuropathic pain'' according to the expert definition generated by the Delphi study [42] . It included: 1) chronic pain identification questions and a measure of chronic pain with neuropathic characteristics (S-LANSS); 2) a relevant patient history; 3) questions on the number and duration of neuropathic pain medications tried; 4) pain intensity (using the Chronic Pain Grade [CPG]), and 5) health-related quality of life (SF-12 and EQ-5D). In order to further explore the impact of these levels of refractoriness, we also collected data on pain-related disability, pain self-efficacy, and health care utilisation.
Patient questionnaire
Questions were included on age, gender, smoking, marital and employment status, educational attainment, and home ownership (as a proxy for social class) [44] . These were similar to questions used in previous studies of chronic (neuropathic) pain in the community [14, 46] .
Pain ascertainment/characteristics
Individuals with chronic pain were identified by affirmative answers to 2 questions: 1) Are you currently troubled by pain or discomfort, either all the time or on and off? 2) Have you had this pain or discomfort for more than 3 months? [21] . Identical case identification questions have been used in previous population-based research on chronic pain [13, 14, 46] . Participants who responded positively to both these questions were asked to indicate the site(s) of their chronic pain and the most troublesome site by selecting from a list that included: back; neck or shoulder; head, face or teeth; stomach or abdomen; arms or hands; chest; hips; and legs or feet [51] . Subsequent questions about pain, including the S-LANSS questions, related to the single most troublesome site of pain. The S-LANSS was used to identify pain with neuropathic characteristics (NC) [4] ; a 7-item questionnaire, it includes 5 questions about pain characteristics and 2 self-examination items, with responses weighted to provide a maximum score of 24. A score of 12 or more has been found to have a positive predictive value for neuropathic pain of 76% (95% confidence interval [CI] 66.8-84.2%) when compared with classification by a pain specialist. Its validity and reliability in identifying pain with NC with this cutoff score in postal research has also been confirmed [4] . Individuals in this study who had an S-LANSS score P12 were therefore identified as cases and described as having ''Chronic pain with NC.''
Respondents were also asked to indicate whether any of the following common causes of pain had been diagnosed as the cause of the chronic pain they had identified in the screening questions: any type of neuralgia; back problems (such as slipped disc, back surgery or sciatica); diabetes; cancer or cancer treatment/chemotherapy; human immunodeficiency virus; muscle problems e.g. spasm, strains, tension; amputation of a limb; a surgical operation; arthritis; shingles; multiple sclerosis; stroke; an accident that damaged a nerve; or none of these. Responses to this question were dichotomised among those with S-LANSS score P12 to ''Not neuropathic pain'' (i.e. muscle problems or arthritis) and ''Possible neuropathic pain'' (other possible neuropathic pain causes listed), and therefore, to indicate whether or not respondents had a ''relevant history.''
The CPG, a 7-item instrument, was used to assess pain severity based on its intensity and pain-related disability [52] . The CPG questionnaire inquires about current, worst, and average pain in the previous 3 months and classifies its severity into 4 hierarchical grades: Grade I (low disability-low intensity), Grade II (low disability-high intensity), Grade III (high disability-moderately limiting), and Grade IV (high disability-severely limiting). The CPG is valid and reliable for use as a self-completion postal questionnaire in the UK general population [39] . Only those who responded positively to the case-screening questions, which identified whether chronic pain was present, were asked to complete the CPG questionnaire.
Pain medication and health care use
Respondents were asked to indicate whether any neuropathic pain medications had been prescribed either currently or in the past. The list of pain medications was derived from recently published and rigorously evidence-based guidelines on the pharmacological management of neuropathic pain [1, 16, 31] and the British National Formulary [8] . These drugs were amitriptyline, carbamazepine, duloxetine, gabapentin, lidocaine patch, morphine, nortriptyline, oxcarbazepine, oxycodone, pregabalin, tramadol, and venlafaxine. Respondents were asked to indicate whether they were currently taking these medications and/or had taken them in the past, to specify how long they had taken each one, and the reasons they stopped taking them, for example, because of side effects or lack of effect. If they had taken the neuropathic pain drug for at least 3 months, this was considered an ''adequate trial,'' as was cessation because of side effects. In respondents who indicated that they had taken any neuropathic pain medication but for <3 months, or who selected ''did not work'' as the reason for cessation without an indication of the duration of treatment, this was not considered an ''adequate'' trial.
Respondents were also asked to indicate the number of consultations they had attended with a GP about their pain condition in the previous 6 months, if they had ever attended a pain management specialist/pain clinic, and to indicate which other health care professionals they had consulted for their chronic pain.
Health-related quality of life
Assessment of health-related quality of life (HRQoL) in all respondents was based on the Medical Outcomes Short-Form 12 scale (SF-12), a validated self-administered tool for measuring health status derived from the SF-36 [53] . The SF-12 has been used in large general population questionnaire studies of chronic pain [2, 9, 26] and in specific neuropathic pain conditions, such as zoster-related pain [5] . SF-12 scores can be calculated in 8 health domains: physical functioning, role physical, bodily pain, general health, vitality, social functioning, role emotional, and mental health. The scores are summarised into 2 component scores -mental health (MCS) and physical health (PCS), with scores ranging from 0 (worst possible health state) to 100 (best possible health state). The participants' scores on the SF-12-MCS and SF-12-PCS were further categorised into tertiles: lowest third = ''poor'' HRQoL, middle third = ''moderate'' HRQoL, and highest third = ''good'' HRQoL. A similar approach has been used by Nicholl et al. (2009) [33] .
The EQ-5D is a generic measure of health status and defines health in terms of 5 dimensions: mobility, self-care, usual activities (work, study, housework, family, or leisure), pain or discomfort, and anxiety or depression, and is well validated in population studies [15, 24] . A preference-based set of weights (or algorithm) is used to calculate a single EQ-5D index-based utility score of HRQoL, anchored by 1 (full health) and 0 (equal to death), with some states being worse than death (<0) [22] . In addition, the EQ-5D also includes a numerical rating scale ranging from 0 (worst imaginable health state) to 100 (best imaginable health state), on which respondents can rate their current health.
Pain self-efficacy questionnaire
The Pain Self-Efficacy Questionnaire (PSEQ) measures pain cognition and self-confidence in performing functional and social activities, despite the presence of pain [32] . It has high intra-rater reliability, internal consistency, and stability on retest. The PSEQ includes 10 items, each with a 7-point scale, where 0 equals ''not at all confident'' and 6 equals ''completely confident,'' and a total score is calculated by summing the scores for each of the 10 items, yielding a maximum possible score of 60, with higher scores reflecting stronger self-efficacy beliefs. There is good evidence that higher self-efficacy about managing pain is associated with more positive treatment outcomes, higher return to work rates, better adherence, more effective control of pain and effect, and better prognosis [28] .
Data analysis
Data were analysed using PASW Statistics for Windows (version 18.0; SPSS Inc, Chicago, IL, USA). Simple descriptive statistics and cross-tabulations were used to estimate the prevalence of Chronic pain with NC (i.e., S-LANSS score of 12 or more), ''Possible neuropathic pain'' (S-LANSS score P12 and a relevant diagnosis from the above list), and ''Refractory'' neuropathic pain (''possible'' cases fulfilling the above criteria for refractoriness) [42] . Given the stringency of the criteria for refractoriness, we also explored degrees of ''refractoriness,'' including those with an adequate trial of 0, 1, and 2 or more neuropathic pain medications, and different combinations of pain severity and HRQoL. In addition, to explore the Table 1 Graded categories of chronic pain for analysis.
'Chronic pain'. Affirmative responses to the two chronic pain screening questions, (i) are you currently troubled by pain or discomfort, either all the time or on and off?
(ii) Have you had this pain or discomfort for more than three months? [20] 'Chronic pain without neuropathic characteristics'. Chronic pain (as above) and S-LANSS score of <12 'Chronic pain with neuropathic characteristics'. S-LANSS, Self-administered Leeds Assessment of Neuropathic Signs and Symptoms.
relative effects of pain severity and pain characteristics, we explored sub-groups of those with ''severe'' pain (average pain intensity P7/10) in those with and without NC.
For the purposes of analysis and comparison, graded categories of chronic pain were identified (Table 1) : ''Chronic pain,'' ''Chronic pain without NC,'' ''Chronic pain with NC,'' ''Possible neuropathic pain,'' ''Untreated possible neuropathic pain,'' ''Treated possible neuropathic pain,'' and ''Refractory possible neuropathic pain.'' ''Chronic pain with and without NC'' are mutually exclusive groups, as are ''Untreated possible neuropathic pain'' and ''Treated neuropathic pain.'' For all other chronic pain groups, individuals could be in more than one due to the reported pain characteristics deemed important for identifying neuropathic pain and ''Refractory possible neuropathic pain'' by international experts [42] .
Chi-squared tests were used to test for associations and statistical significance between categorical sociodemographic variables, and t-tests were used to explore the mean difference in normally distributed continuous variables. All reported P values were from 2-sided tests, and a P value < 0.05 was used to denote statistical significance.
Ethical approval
The study was approved by North of Scotland Research Ethics Committee, REC reference number 09/S0802/103.
Results
A total of 10,000 questionnaires were mailed by the Primary Care Research Networks on the authors' behalf. Of these, 347 were returned as undelivered or unable to be completed due to illness or learning disability. A total of 4541 completed questionnaires were returned, giving an overall corrected response rate of 47%. Response rates varied between practices and ranged from 35% to 58%. The response rate also varied with age and gender, with nonresponders younger than responders (mean [SD] age, 44.5 [17.4] years vs 53.4 [16.9] years, P < 0.001) and women more likely to respond than men across all practices (57.5% vs 42.6%; P < 0.001). These patterns were similar in each practice (data available on request).
Of the 4541 returned questionnaires, 4498 individuals completed both of the screening questions for chronic pain status (43 individuals did not complete the 2 case-identification questions for chronic pain and were excluded from further analysis). Chronic pain was reported by 2202 (48.5%; 95% CI 47.0-49.9%). S-LANSS questionnaires were incomplete in 192 of these individuals. Therefore, the study sample for analysis included 4306 individuals with complete data: 2296 respondents with no chronic pain and 2010 respondents with any chronic pain; which comprised 1611 individuals with Chronic pain without NC, and 399 with Chronic pain with NC (S-LANSS positive). The 399 respondents who reported Chronic pain with NC represented 8.9% (399/4451) of the study sample, and 18.1% (399/2202) of those reporting any chronic pain Fig. 1 .
Characteristics and severity of pain with neuropathic characteristics and associated quality of life and pain self-efficacy
There were significant differences in all of the measured sociodemographic characteristics between respondents reporting Chronic pain with NC and those reporting Chronic pain without NC ( pain did not have NC. They were also more likely to be unable to work due to illness or disability, to have no educational qualifications, and to be smokers. However, amongst those individuals who reported Severe Chronic pain (pain intensity P7/10), the differences in gender and education were not significant ( Table 2) . Table 3 shows the impact of chronic pain with and without NC, and also those reporting severe pain. Significantly more of those with Chronic pain with NC reported Grades III and IV of the CPG, indicating greater disability due to pain (50.7% vs 21.9%, P < 0.001), and among those with Severe chronic pain, those with NC were more likely to be disabled as a result of their pain (68.2% vs 47.0%, P < 0.001) than those with Chronic pain without NC. Although Chronic pain with NC was associated with greater pain duration compared to Chronic pain without NC, the duration of Severe chronic pain was similar in both groups. Chronic pain with NC was associated with significantly lower SF-12 scores in all domains, and with significantly lower utility index scores for EQ-5D and poorer pain self-efficacy than Chronic pain without NC.
3.2. Characteristics of ''possible'' and ''refractory'' neuropathic pain including relevant history, duration, impact, and treatment of neuropathic pain
The graded categories of chronic pain with neuropathic characteristics, incorporating the features of ''refractoriness,'' are shown in Table 4 and Fig. 1 . Of the 399 reporting Chronic pain with NC, 215 (53.9%) also reported a relevant medical history of a possible medical condition known to feature neuropathic pain (Table 4) . In this group of those with ''Possible neuropathic pain'' (n = 215), neuralgia was the most commonly reported cause (n = 69, 32.1%), Table 4 Graded categories of chronic pain with neuropathic characteristics, incorporating features of ''refractoriness'' [41] . followed by back problems such as slipped disc, back surgery, or sciatica (n = 67, 31.1%), a surgical operation (n = 45, 20.9%), an accident that damaged a nerve (n = 35, 16.3%), diabetes (n = 21, 9.8%), cancer or cancer treatment/chemotherapy (n = 9, 4.2%), shingles (n = 5, 2.3%), stroke (n = 5, 2.3%), multiple sclerosis (n = 4, 1.9%), and amputation of a limb (n = 3, 1.4%); 50 (12.5%) of these respondents indicated more than one cause of possible neuropathic pain. Of these 215 people with ''Possible neuropathic pain,'' 117 also indicated that they had never had an ''adequate trial'' of neuropathic pain medications (''Untreated possible neuropathic pain''); the other 98 had had an adequate trial of one or more of these drugs (''Treated possible neuropathic pain'') ( Table 4) . Of individuals who had had an adequate trial of at least 2 neuropathic pain drugs (n = 52), all but 2 respondents also reported an average pain intensity of at least 5/10, and 34 (8.5% of S-LANSS positive) also had ''poor'' HRQoL according to their PCS and MCS scores in the SF-12. There were 10 true ''Refractory'' cases (positive S-LANSS, relevant history, adequate trial of 4 or more neuropathic pain medications, pain intensity at least 5/10, or poor HRQoL).
Comparisons of selected subgroups of those with ''Possible'' and ''Possible refractory'' neuropathic pain representing those who had and had not been treated with adequate trials of neuropathic pain medications are shown in Table 5 , representing grades of ''refractoriness.'' We were unable to conduct statistical testing between these groups, as they are not mutually independent (i.e., individuals belong to more than one group, see Table 1 ). Pairwise comparisons between ''Untreated possible neuropathic pain,'' ''Treated possible neuropathic pain,'' and ''Refractory possible neuropathic pain'' are shown in Table 6 .
The mean age of those in the ''Possible,'' ''Untreated Possible,'' and ''Treated Possible'' neuropathic groups ranged from 55.3 to 57.6 years, with the ''Refractory Possible'' neuropathic group slightly younger, with a mean age of 51.7 years (SD 11.5) ( Table 5 ). The proportions of male and female responders are similar in the graded groups. In responses to both of the HRQoL questionnaire instruments, there was a decline in scores with each gradation of ''refractoriness,'' that is, addition of characteristics from the agreed expert definition [42] . These differences were more apparent in responses to the SF-12 PCS and in the proportion with severe painrelated disability measured by the CPG. The ''Refractory Possible'' neuropathic pain group was found to have the poorest physical and mental health component scores in the SF-12, the lowest EQ-5D index scores, lowest pain self-efficacy, and the highest pain severity.
Comparing those who had been treated (i.e., prescribed an adequate trial of at least one neuropathic pain drug) with those who reported no neuropathic pain treatment, we found significant differences in SF-12 PCS and MCS scores, EQ-5D, and PSEQ scores, with those with ''Untreated possible neuropathic pain'' reporting higher HRQoL and self-efficacy scores, indicating better overall health ( Table 6 ). The much poorer scores in all these measures among those with ''Refractory possible'' neuropathic pain were found to be significant (with the exception of the SF-12 MCS) despite the small numbers in this group. Table 6 Comparisons of health-related quality of life, general health, and pain self-efficacy between ''Untreated,'' ''Treated,'' and ''Refractory'' possible neuropathic pain (for pain groups see 
Use of health services
The highest proportion of people with chronic pain who had not visited their GP in the previous 6 months regarding the illness or medical condition that caused their pain were those with Chronic pain without NC (50%; n = 790) ( Table 7) . Almost 80% (n = 75) of those with ''Treated possible'' neuropathic pain had attended more than once. Half of those with ''Refractory possible'' neuropathic pain (n = 5) had attended their GP more than 4 times in the previous 6 months.
Referral to a pain specialist was most common in the ''Refractory possible'' neuropathic pain group (70%, n = 7) compared to 6.7% (n = 106) of those reporting Chronic pain without NC. Among those with Severe chronic pain (P7/10), individuals who reported pain with NCs were significantly more likely to have attended a Fig. 1 . Outline of respondents chronic pain status/groups for analysis. S-LANSS, Self-administered Leeds Assessment of Neuropathic Signs and Symptoms; NeuP, NeuP, neuropathic pain; NC, neuropathic characteristics; HRQoL, health-related quality of life.
Table 7
Consultations with the GP for pain, n (%). Of health care professionals consulted for pain, the GP was the most commonly reported by all groups, followed by a physiotherapist (Fig. 2) .
Discussion
This study uniquely incorporates the essential features of an international consensus on measuring the epidemiology of refractory neuropathic pain [42] in a questionnaire survey of a large general population sample. ''Possible'' neuropathic pain is relatively common, accounting for about 10% (215/2202) of people with chronic pain and 53.9% of those reporting neuropathic characteristics on the S-LANSS. It is associated with poorer physical, psychological, and social health than Chronic pain without NC, though all chronic pain is associated with poor health [38] . Although truly ''refractory'' neuropathic pain, as defined by international experts, is relatively uncommon (affecting just 5% of those with possible neuropathic pain), it is associated with severe pain and pain-related disability and extremely poor health in all dimensions; this is despite numerous attempts at pharmacological treatment and high use of health services. While a relatively low response rate prevents accurate estimates of prevalence, it is apparent that there is a significant proportion of people in the community with persistent neuropathic-type pain that remains untreated or undertreated, with no adequate trials of effective medication. Until this proportion of patients has been exposed to adequate treatment (defined within the Introduction), we are unable to estimate the proportion of patients with truly refractory neuropathic pain.
This study comprises a large dataset derived from a random sample of adults generated from GP practices located across the UK. The questionnaire contained well-validated questionnaire instruments, including the S-LANSS, which enabled us to categorise respondents as having chronic pain with and without neuropathic characteristics [4] . The relatively low response rate is similar to those in previous surveys of pain prevalence [7, 27] , and an increasingly common problem in epidemiological research [17, 25, 27] . The questionnaire was sent to a number of areas of high deprivation (particularly in Glasgow), and low socioeconomic status is known to be associated with poorer response rates [17, 50] . The main concern with low response is that it introduces the potential for responder bias, making it difficult to generalise prevalence estimates to the population. In this paper we therefore focused on the proportion of all chronic pain represented by possible (refractory) neuropathic pain, and on comparisons between well-defined pain subgroups. Despite the response rate, we found that the proportion of the sample reporting any chronic pain was very similar to that found in a previous study using an identical case definition and with a response rate of 81% [14] . We also found that chronic pain with NC was reported by a similar proportion (8.9%) and similar sociodemographic associations as in previous research with higher response rates [6, 46] .
We are likely to have overestimated ''Possible neuropathic pain,'' as some of the diagnoses included in the list might include nonneuropathic pain (e.g., back pain). However, these reported chronic pains may have a neuropathic contribution, and can be considered as a spectrum, ''more or less neuropathic'' [3] . It is likely, given the positive S-LANSS, that those individuals in this group had an important neuropathic contribution to their pain; without clinical examination it is impossible to comprehensively identify ''possible,'' ''probable,'' or ''definite'' neuropathic pain, and a population-based questionnaire survey can only approximate [48] . Although we relied on self-report for the categorisation of respondents, the instruments we used were all well validated [4, 14, 15, 52, 53] . The questions on the self-reported diagnoses of causes of pain, and the drug history were not formally validated. We made these as user-friendly as possible, with a comprehensive checklist, and tested them in a pilot study. Previous research based on electronic prescribing records has described in detail the changes in prescribing for neuropathic pain [19] . With our current data, we cannot confirm the validity of responses to pain diagnoses or drug history, and further research, based on reviewing medical records, is necessary to examine this.
We have been conservative in our approach to identifying those individuals who had an ''adequate trial'' of a neuropathic pain medication. It was apparent that, on some occasions, these drugs were not prescribed for chronic possible neuropathic pain, for example, opioids, tramadol, and morphine, where respondents indicated that they had taken these drugs for an acute episode of pain, for example, postsurgical. These were appropriately excluded from criteria for an adequate trial. Conversely, a number of individuals indicated that they had taken neuropathic pain medication ''in the past,'' but did not specify the length of time these were prescribed/taken for; again, we excluded these people from the ''adequate trial'' criteria. It is possible this may have resulted in misclassification. We did not ask about dosage of the neuropathic pain medications, as this was felt to be too onerous for respondents, possibly further diminishing the response rate, and unlikely to be accurately reported. Future research, with more detailed drug history, is required to explore this. Levels of prescribing in studies in general practice settings is generally low in patients with presumed neuropathic pain [2, 18, 47] (identified by screening questionnaires, such as the S-LANSS and DN4) and in patients with specific neuropathic pain diagnoses, such as postherpetic neuralgia (PHN) [12] . In our study, three quarters of respondents with ''Possible neuropathic pain'' (S-LANSS positive and relevant history) had consulted their GP regarding their pain in the previous 6 months, suggesting that opportunities to improve management and treatment may have been missed. This is likely to be for a combination of reasons, including education and resources. Recent guidelines describe the full range of drug treatments available [1, 16] and, in the UK, evidence-based guidelines focus on primary care/nonspecialist settings [31] . This work highlights the scale of under-or untreated neuropathic pain, and the opportunity to improve its management in primary care, where the great majority of these pain patients exist. Previous research has found the presence of neuropathic pain to be associated with poor health in every dimension: physical, psychological, and social [11, 41] . In this study, among individuals reporting Chronic pain with NC, we found similar physical and mental component summary scores (PCS/MCS) for the SF-12 questionnaire to those in a French nationwide general population survey [2] . Our EQ-5D utilities were generally lower (indicating poorer quality of life) than those in some other chronic conditions, including cancer, heart failure, chronic obstructive pulmonary disease, type 2 diabetes, Parkinson disease, and stroke [11] , although they are comparable to other studies of neuropathic pain conditions: Chronic pain with NC (mean EQ-5D utility index 0.47) was comparable to a Canadian study of patients with peripheral neuropathy determined by the Toronto Clinical Neuropathy Score [36] , and also to mean pooled utility scores for diabetic neuropathy (0.61), PHN (0.61), and mixed neuropathic pain (0.43) [11] . Furthermore, in our study, the ''Refractory possible'' neuropathic pain group had the lowest mean EQ-5D health utility index score (mean 0.01), even lower than those found in studies of failed back surgery syndrome (0.15) and central neuropathic pain (0.23) [11] . An EQ-5D index score of 0 is ''equal to death'' [22] , highlighting the extreme detrimental and debilitating burden that refractory neuropathic pain exerts on these individuals, encompassing all aspects of HRQoL. This is confirmed by the very low self-efficacy scores, indicating that patients in this group do not feel confident to perform their normal activities in the presence of this pain. Other research has found the health impact of any neuropathic pain appears to be worse than that of nonneuropathic pain of equivalent intensity [40, 41] , and the burden is more dependent on its intensity than the cause [11] . Attal et al. (2011) suggest that it is the particular features, the strange and unpleasant signs and symptoms of this type of pain, and the distressing and unpleasant nature of the symptoms themselves that impact on quality of life [2] .
In this cross-sectional study, it is impossible to determine the temporal nature of associations, particularly those linking refractory pain with quality of life and pain self-efficacy. Our findings indicate that it is possible that medical treatment makes these worse; however, the greater intensity and disability scores suggest that people with worse neuropathic pain are more likely to seek and receive adequate treatment (Tables 5 and 6 ), and that this will explain the link. Further research is required. We did not include questions about the use of drugs that were not specific to neuropathic pain in the list used to determine refractoriness. While this is consistent with current evidence [1, 16] and the Delphi survey [42] , it may have excluded those with mild neuropathic pain, perhaps controlled by paracetamol (acetaminophen) or other simple analgesics. These individuals are likely to have been included in the ''Untreated Possible neuropathic pain'' group. Note, though, that those with untreated neuropathic pain still had relatively poor HRQoL and severe pain, and many are likely to benefit from further assessment with a view to effective treatment.
Health care resources were widely used by all those with chronic pain. Overall, the GP was most commonly the health professional who was currently consulted about pain by all respondents, and similar results were reported across Europe by Breivik et al. [7] . There was greater use of health services in both primary care and specialist health care in the most refractory groups, where 70% had attended a pain management specialist, and had been prescribed a number of neuropathic pain medications (n = at least 4 drugs in the ''Refractory possible'' neuropathic pain group). We have identified a number of patients who report highly disabling pain and for whom adequate pain management does not appear to have been achieved. There is limited research on the effectiveness of standard psychological or multidisciplinary treatment programmes specifically designed for patients with chronic neuropathic pain, although it has been suggested that it is reasonable to extrapolate from successful trials in other types of chronic pain [10, 49] .
Conclusions
This study has found that truly refractory neuropathic pain (as defined by an international group of experts) is relatively uncommon. However, we have shown that there are many more individuals whose neuropathic pain has been unsuccessfully treated, and who have increasingly severe pain-related disability, poor quality of life, and high health care use. Most importantly, there is a significant proportion of chronic pain in the community that is apparently persistent and neuropathic, but that appears undertreated or untreated.
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